Proline-dependent structural and biological properties of peptides and proteins.
Proline residues confer unique structural constraints on peptide chains and markedly influence the susceptibility of proximal peptide bonds to protease activity. This review presents a critical analysis of peptidases involved in the cleavage of proline-containing peptide bonds, with particular attention to the role of proline peptidases in the regulation of the lifetime of biologically active peptides. Peptidases discussed include aminopeptidase P, prolidase, dipeptidyl peptidase IV, prolyl endopeptidase, and prolyl iminopeptidase. Attention is also given to HIV-1 protease, because this key enzyme processes an Xaa-Pro peptide bond. Analysis of the above enzymes reveals that they may function as key pacemakers in the control of the activity of many peptide hormones and that they are involved in a variety of immunological processes, including T-cell-mediated immune response. The novel occurrence of cis-trans isomerization about Xaa-Pro bonds and the biological function of peptidyl-prolyl cis-trans isomerases (immunophilins) are reviewed.